Prevalence of BER gene polymorphisms in sporadic breast cancer.
Studies suggest that breast cancer is initiated by the induction of somatic mutations from errors in the base excision repair (BER) of endogenous estrogen-induced abasic sites. If so, the inheritance of certain polymorphic mutations in BER genes involved in the incorporation and management of such errors should increase the risk of breast cancer. To test this hypothesis, we examined breast tissues from 48 women (controls, histopathologically normal tissue from reduction mammoplasty) and 40 women with breast cancer (breast tumor-adjacent, histopathologically normal tissues) for the presence of reported polymorphic mutations in four BER genes. The breast tissues were obtained from the Cooperative Human Tissue Network-western division and from the University of Nebraska Medical Center. Using PCR-RFLP procedures, the XRCC1 gene was examined for Arg194Trp and Arg399Gln, APE1 for Asp148Glu, LIG3alpha for Arg780His and PARP1 for Pro377Ser mutations. The women in this study carried only the XRCC1 Arg399Gln polymorphism. This result was surprising because APE1 148Glu was reported to be frequently inherited (allele frequency, 0.47-0.495) by USA and European women. Thus, the USA women in our study are genetically different from those in the previous studies. Among the control women, 21 (43.75%) were Arg/Arg wild-types, 20 (41.67%) were Arg/Gln heterozygotes and 7 (14.6%) were Gln/Gln homozygotes. Among the breast cancer cases, 11 (27.5%) were Arg/Arg wild-types, 16 (40%) were Arg/Gln heterozygotes and 13 (32.5%) were Gln/Gln homozygotes. Thus, the Gln allele was significantly more frequent in breast cancer cases (allele frequency, 0.52) than in controls (allele frequency, 0.35), suggesting that XRCC1 399Gln may enhance the risk of breast cancer.